a legal determination. Because biotech goods have been determined to be GRAS they undergo no independent safety testing. Instead, we rely on the tests performed by biotech companies. However, there are important questions to be answered about the toxicity of GMOs, their connection with allergic reactions, antibiotic resistance, and carcinogens.
Some argue that the possible health risks are so great that it is better to err on the side of caution and avoid them altogether. The recent episode in which the GM corn Starlink, deemed unfit for human consumption, found its way into consumer goods in grocery stores, attests to the real danger GM food posses to the public. Until the manufacturers can guarantee safety and institute procedures to keep the unsafe products out of our food, GMOs should be viewed as possible health hazards and avoided whenever possible.
A second set of arguments claim that GM crops pose a unique threat of genetic pollution. The real danger, already evidenced, is that GMOs will be spread to the soil and other plant and animal life, triggering irreversible genetic contamination. For example, genetically engineered crops could pollinate with other plant life making them genetically engineered, as well; GM crops that contain their own pesticides often kill more than their targeted insects, producing a chain reaction of unintended consequences, among them pesticide resistant "super-pests"; GM crops designed to be herbicide resistant (so that large amounts of strong weed killer can be safely used on them) have already spread to related weed species, which then also pick up the resistance to the herbicides and become "super-weeds" that are difficult to control. There is also the possibility of creating new strands of "super-viruses" as the genes of viral resistant plants are passed on to other plants. Finally, there is the danger of GE crops threatening regional biodiversity as single, mono-crops are imported and transplanted into foreign ecosystems.
But what if the advocates of GE food are right and they could demonstrate that the technology posses no unacceptable health or environmental risks? Or what if they were improved and made to be as safe as regular food? These are debates that non-scientists are ill-equipped to participate in. We have no choice but to trust the contestable research of some scientists over others, and base our actions more on prejudice than reason. The problem with policy arguments that hinge on health and bio-pollution is that it takes the issue out of the hands of the public and puts it in the hands of scientists. When the debate over policy is relegated to experts, citizens are not able to participate in a decision-making process over an issue that effects the general welfare. Unless there is some kind of democratic accountability such policy decisions are unjust and illegitimate.
A further problem exists in the very language of "risk assessment" and the closely related problem of balancing risks and costs versus benefits. As Langdon Winner argues, if we are studying and remedying hazards our orientation to the problem is clear. More reasons, more controversies, more disagreement, and more hesitation before proposing practical remedies. The risk assessors add in psychological complications about how well or how accurately people assess risk they face, how well we are able to compare and evaluate risks, and why we focus on some (like pollution) and not others (like driving cars).
1
A risk is something I decide to take. It is voluntary. By contrast a "hazard," "danger," "threat," or "peril" is something I avoid rather than accept willingly expecting a gain. Winner warns us about confusing the use of the word "risk" at it is used in business, sports, and gambling -where the payoffs are clear and the choices voluntarywith policy decisions made by other people, that may or may not benefit me, but certainly will endanger, threaten, and imperil me. We can discuss health and environmental harms directly without treating it like a game of chance and focus instead on working more directly to find better ways to secure a healthy public and eliminate pollution. Arguably the very scientific discourses used in risk analysis work to the advantage of an industrial status quo over those who seek to challenge existing commercial practices. Not only does a risk analysis take time and money to complete but it makes it seem as if these risks exist independently of specific economic and social conditions. When analyzing hazards exclusively in a seemingly neutral language of science it is too easy to overlook the social inequalities reflected and reinforced by a free enterprise system.
2
To understand what GMOs are and how they affect our health and the environment we should at very least address the issue in terms of hazards rather than risks. It is even more important, however, to consider the ways in which these hazards occur within a free enterprise system. That way we will be able to see a number of rather predictable connections between free markets and the erosion of public interest safeguards, including public health and safety, environmental degradation, and even human rights. GMOs do not exist in a vacuum; they are part of complex social, political, and scientific networks the connect the biotech industry with national and international laws, markets, and dietary practices. If we analyze them within their multiple use-contexts we find that they not only raise narrowly construed issues of health and environmental hazards but also more broadly construed issues of social justice. Now, instead of entering the thickets of scientific debates, we can make a stronger argument on principle: GM food production, distribution, and consumption, driven by market imperatives, backed by institutional power, violates our human rights. Specifically, the trade policies enforced by the WTO that requires nations to purchase GM food, privatize public farms, and transform agricultural production from subsistence to export violates the internationally recognized right to food security.
The WTO has established rules of commerce that require national governments to eliminate "non-tariff barriers to trade," which include food safety laws, workers' safety and public health laws, product standards and liability, environmental protections, use of tax revenues for public services, and other domestic laws regulating investment and trade that would limit the ability of transnational corporations to operate profitably. The WTO limits what kind of non-tariff barriers to trade nations may implement and enforce.
Through the its Dispute Settlement Process, nations can challenge each others' laws on behalf of their private sector interests if they believe barriers to trade exist. The result is that democratic political bodies have to conform WTO regulations or face economic sanctions. Cases are decided in highly secretive tribunals, without due process, by a small number of unelected, hence unaccountable officials. The tribunals thus far have systematically ruled against domestic laws in every case, giving precedence to global commerce over national sovereignty.
There is growing consensus among Non-Governmental Agencies (NGOs) that the WTO agreement on Trade Related Aspects of Intellectual Property (TRIPs) unfairly benefits agri-business at the expense of developing nations. Among other things, TRIPs requires that food and medicine that was once under the public domain must now be privatized through global patent law. This allows food manufacturers to modify traditionally-bred seeds, patent them, and then sell them back to people who had always used them for free. The patenting of GM seeds will deepen the plight of farmers around the world who are already struggling. If a farmer switches to a genetically engineered seed, that farmer has to sign a gene licensing agreement, which specifies royalty fees and dictates the seed, fertilizer, and chemicals to be used. 3 In the U.S it is now illegal for farmers to save patented seeds without paying licensing fees; in India a bio-tech firm patented a version of basmati rice and is attempting to make farmers pay for essentially the same seeds they had formerly used for centuries. 97% of the agricultural patents are The right to be free from hunger means that the state, minimally, has the obligation to prevent people from starving. But it also implies the right of citizens to access food. The negative obligation of the state is to refrain from interfering with the enjoyment of that right by its citizens; the positive obligation of the state is to take action to protect citizens when that right is violated by others. The state must protect citizens from hunger and enable citizen to have the physical and economic access to adequate food and clean drinking water. By adequate food means adequate in quality and quantity to allow for a healthy life that is also culturally acceptable -so long as its enjoyment does not infringe upon the rights of others and it acquired in a way that is environmentally and socially sustainable. The state is rarely obligated to feed people, unless there is exists a specific constitutional provision. Rather the obligation is to refrain from interfering in the efforts of citizens to provide for themselves, to protect our rights against other individuals and groups, and to create opportunities and enable people to secure and maintain their right to food. The state is obligated to respect, protect, and promote rights related to food, water, and nutrition -all of which are necessary conditions for our enjoyment of our basic political and entitlement rights.
Unfortunately, the TRIPs agreement is likely to threaten food security increasing both the number of people who live in hunger and poverty. WTO policy not only requires nations to buy GM seeds, but it also requires that they change the nature of farming from small farms that produce food for local people to eat, to large farms that grow export crops like coffee, sugar, cotton, fruits, and flowers. These large farms replace human labor with machinery thereby displacing millions of people every year while eradicating societies based on rural farming, where one half of the world's population still lives and works. As farming communities dwindle in the face of competition, people are driven off their land and into poverty, usually settling in urban centers. Hunger actually increases as farm size increases. 9 Even if GM foods could produce more abundant crops they would do little to solve hunger. The issue is poverty and poor governance, not lack of food. By turning food into intellectual property, biotech is likely to exacerbate hunger by increasing dependence on the corporate sector for seeds and materials. The WTO makes it illegal to prevent the takeover of farming by corporate agri-business. shall not be applied to plants and genes used for food and agriculture. 10 The treaty establishes a multilateral system for providing access to seeds for staple food crops, including a provision on farmers' rights to save, use, and sell farm-saved seed. The international treaty was adopted in Rome a vote of 116-0 with two abstentions -the United States and Japan. If enforced it could deal a blow to the biotech industry, which would no longer be allowed to patent the genes used for food crops. The language of the genetic resources treaty is, however, equivocal. It says clearly on page one that "nothing in this Treaty shall be interpreted as implying in any way a change in the rights and obligations of the Contracting Parties under other international agreements" and it "is not intended to create a hierarchy between this Treaty and other international agreements."
included. And no labeling will be required for processed plant and animal products, like flour, cereal, and cooking oil. The weakness of the Biosafety Protocol is that it will not override other international agreements; any dispute will be reviewed by the WTO. 12 In the most recent Ministerial in Doha, the WTO agreed to an interpretation over the TRIPs agreement that would allow developing countries to override patents in the interests of public health, but it issued no clear statement if the Biosafety Protocol would take precedence over WTO rules. They will make a decision on that in their next meeting.
The 2002 U.N. World Summit on Sustainable Development in Johannesburg did little to
resolve the conflicts between the Biosafety Protocol and international trade rules. There remains a need to develop fair legal-political mechanisms to resolve conflicts should they arise between the two agreements.
In response to the backlash against GM food -especially in Western Europe -the biotech industry is attempting to market a "second generation" of GMOs designed for specific health uses. These so called "functional foods," or "neutraceuticals" are foodbased products that provide a demonstrable physiological benefit beyond their dietary or nutritional value. This class of food -most of which are not genetically engineered -are designed to be more nutritious, or assist in the prevention or reduced risk of disease.
There is, of course, nothing new about adding nutritional supplements to food. Vitamin D has been added to milk since the 1930s, breakfast cereals have been fortified with extra vitamins and minerals since the 1940s, and iodine has been added to salt for over century to prevent goiter. The difference between these foods and the newer generation of function foods is that more recent ones are designed to replace medicine with food, or sometimes to eliminate qualities from the food to make them seem more healthy.
Examples of non-GM products include Benecol, a cholesterol-lowering margarine,

Kitchen Prescription soups (like chicken noodle soup with Echinacea), EggsPlus
(nutritionally enhanced eggs with extra omega-3 fatty acids), supplement beverages (like Gatorade and Vitamin Water), and a number of products geared toward the specific health needs of infants, toddlers, and the aging. 13 The most notable example of a GM functional food is the highly publicized, Vitamin-A enriched, Golden Rice, that has been 12 "Cartegena Protocol on Biodiversity," Convention on Biological Diversity, http://www.biodiv.org/biosafety, p. touted for its ability to reduce blindness in malnourished children. Other GM products currently promised are high-protein and vitamin-enriched cassavas, milk and peanuts that are allergen-free, tomatoes with three-times the usual amount of lycopene, a cancerfighting anti-oxidant, carrots with a hepatitis-B vaccine, and potatoes with a cholera vaccine.
14 All of these products, however, will require years of further research and funding before they could be proven to be effective. In the meantime, the resources devoted to functional food research could be used to fight hunger, malnutrition, and disease far more directly and effectively. Hundreds of millions of dollars have been spent on Golden Rice alone; hundreds of millions more will be spent researching and developing other GM "agriceuticals." Even if proven effective, these products would most likely be too expensive for poor people to buy. Unless they are given away the people who need these crops the most will not have access to them. Corporate Watch warns that even if they were affordable, adopting these crops would lead to a dependence on the biotech companies further concentrating the control of food in the hands of few corporations.
"Technical fixes serve to divert attention from real problems of starving people -poverty, injustice, and lack of land and other resources. And ironically, the intensification of corporate control that GM crops promise will only make this problem worse." 15 The second generation of GMOs is as problematic as the first generation. It does not matter what traits are engineered into them; our human right to food security is threatened so long as there is international pressure to privatize food and protect it as intellectual property.
There are three objections to this argument that immediately come to mind. 1) Not all patented food is genetically modified. Seeds and staples crops modified through more tradition methods have been also been patented and privately owned as intellectual property. Food security may be threatened by both GM and non-GM food. If the issue is the privatization, then it should not matter whether or not food has been genetically modified. Therefore, there is nothing wrong with genetic modification per se, rather it is the IPRs system that undermines food security.
14 "The Promise of Biotechnology," http://www.betterfoods.org, July, 2002, pp. 1-12. 15 "Functional Foods: Good for Monsanto 's Health," http://www.corporatewatch.org.uk, May, 2002, p. 9. 2) Some GMOs do not undermine food security. Some seeds are modified to resist pests and diseases, tolerate harsh climates and poor soil, delay ripening to reduce spoilage, and other specific conditions, often tailored to meet the needs of particular crops and regions. The biotech industry, for example, boasts of the successes of its virusresistant sweet potatoes in Kenya and papayas in Hawaii -crops that otherwise would have been devastated. 16 What is wrong with any particular farmer deciding to grow GM crops? If he or she can afford it -assuming the crops are safe to eat and safe to growwhat is wrong with that voluntary transaction between farmer and seed manufacturer?
3) If the issue with GMOs is not related to health or safety but privatized food as part of a global, corporate managed-market then the issue is not genetic modification but privatization. That could mean that there would be nothing wrong with GM food if they existed in a different social-political context. They could be manufactured in a workerowned cooperative, distributed to farmers for free, or be a part of a non-profit agricultural system geared toward sustainability, not profit. In that case the genetic qualities of the food would be irrelevant if human rights and food security are fully respected. There is nothing wrong with GMOs "in themselves" but only as an instrument for the corporate take-over of food production.
To the first objection that food security may also be threatened by patented, non-GM food, it is true that if health and safety are not at issue then perhaps there is nothing wrong with genetically modifying food. If the issue is the privatization through IPRs then one must concede that both GM and non-GM foods may threaten food security, in which case there is nothing uniquely wrong with GMOs. But there is something unique about how agressively the U.S and the WTO continue to advocate for and protect GM food producing nations, disregarding almost entirely the needs and interests of developing nations. They are the centerpiece of high-tech international agri-business.
The U.S. and the so-called "Miami Group" of GMO producers (including Canada, Argentina, Chile, and Australia) have worked to protect industry interests by undermining a strong Biosafety Protocol that would give nations the right to prohibit GMO imports. 17 Commodities, such as corn, soya, wheat, rice, potatoes, and cotton are the crops that people depend on for food and income. They represent over 99% of the total GM crops planted since 1997. 18 Although it is true that non-GM patented food could also threaten food security, at the present they do not. The social justice issue facing developing nations is the threat posed by GM crops, not other patented life forms.
To the second objection that limited use of particular GMOs should be permissible so long as they are used voluntarily and do not undermine food security, I agree that there may be some good reasons to want to use GM seeds designed for specific environmental conditions, like poor soil or lethal viruses. But we should be wary of the exaggerated claims made by biotech defenders that GM foods that are the key to fighting hunger, enhancing nutrution, and eradicating disease. Those are little more than industry-driven public relations tactics designed to convince skeptical consumers of the importance of GM crops. The consensus, however, among non-governmental organizations, like Food First, Oxfam, and the FAO is that there are much better ways to feed people and fight disease than by genetically modifying food. But limited use of GM crops should be permissible under the right conditions -provided they do not threaten food security, are voluntarily adopted, and consumed with knowledge that they are GM.
To the third objection, that there would be nothing wrong with GMOs if they were developed and distributed in a different, more just and egalitarian social-political context and used intelligently to solve problems other than hunger, I agree that this scenario is indeed conceivable. If GM seeds were not protected as under IPR laws then they would not threaten food security. But as they are used, developed, and distributed in existing socio-political contexts, they do indeed raise the specter of undermining food security in developing nations. That is the main human rights/social justice concern at the moment.
Different social justice issues will arise in different socio-political contexts. It makes little sense to think of GMOs "in themselves" as if they can be understood apart from the vast networks of research, laws, regulatory agencies, and markets. The more complete understanding of them occurs in relation to their broader use context.
The issue that philosophers and citizens can take up if they are concerned that there is something wrong with GMOs -without the help of scientific experts -is the conflict between the basic human right to food security and the property rights of private enterprises that undermine our right to food security. The WTO regulations that punish 18 Lappé and Bailey, Against the Grain, p. 5.
governments for resisting the privatization of food should not be tolerated on the grounds that they undermine democratic, accountable government, and erode public interest safeguards. In effect what our current global trade agreements do is to take away our rights -and that is something they should not be allowed to do.
I have three recommendations for philosophers, activists, and citizens to join the efforts to ensure access to essential goods and services. and to the public in a nationally-televised press conference; citizen panels are also found in France, the Netherlands, Switzerland, Germany, and Japan.
22
The guiding principle for science and technology policy should be the same as any other procedures for making decisions about the collective fate of any group of people: it should be democratic. If a decision is legitimate, it must have the informed, free consent of those effected by it. In the U.S decisions about technological systems are made by market forces and government officials, often influenced by small groups of technically skilled peoples, who we have no choice but believe have our best interests in mind. At stake in having such important decisions about our lives made by other people is nothing less than our autonomy. The implication for public policy is to create the mechanisms that would enable people to contest or reject a technology where ever we determine that our rights, liberties, opportunities, and our collective well-being is threatened. Such decisions should be made in a democratic process that would include representatives from grassroots organizations, public interest groups, academic scientists from the social and natural sciences, and community organizations.
3) Participate in the politics of globalization. Teach it, talk about it, write about it, and do something about it, like join activist and interest groups, or give them money; make it a political issue with your representatives; make it an issue at the workplace or the classroom; boycott products; attend demonstrations and protests; in other words, work both inside and outside of existing legal-political structures to challenge globalization whenever it involves unfair, undemocratic practices, and privileges private capital accumulation over the interests and well-being of the public and environment. As philosophers and citizens we can call attention to the political character of our laws, policies, and institutions to show that economic practices also involve political choices, embodying political ideas, and are thus open to political deliberation and transformation.
You don't have to be an expert to know that there are some things that shouldn't be privatized -and that's what's wrong with genetically modified food.
